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Foreward 


Manipulation is the process of opening a combination 
lock, using only the eyes, ears and hands. Although an 
electronic listening device or stethoscope could be employed, 
this manual will teach you how to manipulate, void of all 
devices. 

Movies and TV have created many false ideas about safe 
manipulation. The locksmith, detective, or spy usually sand- 
papers the finger tips, carefully listens as the “tumblers fall,” 
and promptly opens the safe after dialing only one set of 
numbers. 

Manipulation is strictly a mechanical procedure. The 
technique outlined in this manual utilizes the natural 
characteristics of the lock mechanism. These characteristics 
are the result of two things: the design of the mechanism and 
the manufacturing tolerances. 

To practice these techniques, it will be necessary for you 
to obtain a lock the same as, or very similar to the one used 
for study and mount it on a smal] stand. With this set-up you 
simply follow the assignments. Just a few hours practice will 
allow you to gain the self-confidence of being able to 
manipulate. 

Every locksmith should know how to manipulate or at 
least be familiar with the principles involved. This knowledge 
will allow you to handle all safe servicing and combination 
changing in a more professional manner. It is to that end that 
this manual was written. 

It is dedicated to the countless locksmiths, locksmithing 
students and law enforcement agents who have never before 
had the opportunity to learn the techniques of manipulation. 


Practice Lock 


The practice lock used in this manual is a Sargent & | 
Greenleaf R6735 x D3 x DR5. This isa 3 wheel, lever fence, | 
key changing, combination lock, It was chosen for several | 
reasons: 


1. It is a commonly used Jock and will be typical of a 
large portion of the safes you will be called upon to 
open. 

2. It is fairly inexpensive and available from most large 
locksmith supply houses. 


3. It is easy to mount and the combination can be 
quickly changed. 


4. This lock lends itself to the ease of studying the 
principles involved in manipulation. 
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) = Installation Instructions 
- 5 pas 4 $ : P 
3 o aid in your manipulation practice, your lock shoulc 
Es 2 i 1 lat t 5 lock should 
o) be mounted on a small stand. The exact material and size are 
a not important as long as the stand holds the lock in a rigid, 
5 accessible manner. 
2 The lock shown in Figures 2, 3 and 4 was mounted on a 
> @ wn stand made from 3 pieces of 3/4 inch particle board as used 
\ % for shelving. Because of its weight, particle board makes a 
> * ° 
= very solid mounting. 


To mount your lock; remove the back cover, pull the 
spline key out, unscrew the drive cam from the spindle, pull 
the dial & spindle assemble out and set aside. Next remove 
the tube nuts and dial ring. Discard one of the tube nuts. 

Your mounting stand will need a 3/4 inch diameter hole 
drilled through it to accept the tube. Temporarily, mount 
your lock as shown in Figure 6. Mark the tube, remove, and 
cut off 1/16 inch beyond the tube nut. File the cut end of 
the tube smooth and remount lock to stand. 


You may now fasten the lock case to the stand with 
wood screws. Use care to prevent screwdriver from slipping 
off and damaging the lock mechanism. 

You are now ready to mount the dial ring with the 
remaining tube nut. Reinstall the dial & spindle into the tube, 
screw on the drive cam, and measure the length of spindle 
protruding past the drive cam. Remove and cut spindle off 
this amount. File cut end of spindle smooth and dress 
threads. Re-install the dial & spindle and screw on the drive 
cam until tight. Back off until spline and keyway line up. 
Install spline key and check that the dial turns freely. Lubri- 
cate with “‘Lubriplate” if necessary. 


Dial Ring 


Tube Nut 


Cut Tube 1/16 In. 
Beyond Nut 


How To Change Combination 


SARGENT & GREENLEAF, INC. | 


OPERATING AND CHANGING INSTRUCTIONS 
for RIGHT HAND - VERTICAL UP - VERTICAL DOWN locks 


LOCK MODELS R6720 - R6722 - R6725 - R6730 - R6732 - R6735 


6220 - 6225- 62-6235 


Before operating the lock or changing the combinetion, 


READ THESE INSTRUCTIONS THOROUGHLY CHANGING 


At ‘the top of ‘the:dial ring on-index, U’.,is provided fer 
normal dialing ond opening. At the side of the opening 
index, @ chonging inden, @, is provided for use only 
when setting a new combination. 


This +s a precision lock, therefore extreme care must be 
used to olign the combination numbers with the index. 


Turn the dial slowly and steadily. If, after turning the 
correct number of revolutions, ony number is turned beyond 
the index, “W , the entire series of combination 
numbers must be re-dialed. DO NOT TURN BACK TO 
REGAIN A PROPER ALIGNMENT WITH THE NUMBERS 
Each time o selected number is aligned with the index WY 
© revolution is counted, 


INDEX 


OPENING 
INDEX 


Fig. 1 
TO UNLOCK ON FACTORY SETTING 
All locks in this series are set on 50 after final inspection at our factory. 
To unlock when set on 50, turn dial to the LEFT full revolutions and stop when 50 is 


aligned with the index, “} , then turn slowly to RIGHTY until it stops. 


TO UNLOCK ON A 3 NUMBER COMBINATION 


FOR EXAMPLE 28-76-34 


To unlock a lock set. on a 3 number combinotion: For example 28-76-34. 


1, Turn diol to the LEFT, stopping when "28" is aligned with the eden 9 the FOURTH time. 


“— we 
2. Turn diol to the RIGHT, stopping when "76" is aligned with the index #,the THIRD time. 


we 
3. Turn dial to the LEFT, stopping when “34° is aligned with the index @ the SECOND time. 


~~ 
4. Turn dial slowly to the RIGHT until it stops. 


TO LOCK 


Turn diol to the LEFT ot least four full revolutions. 


CHANGING TO A NEW COMBINATION 


Make up o new combination, selecting 3 sets ‘of numbers of your own. choosing. 

Do not use numbers between 0 and 20 for your lost number. (e.9- 46-82-13). 

For moximum security, do not use numbers ending in 0 oF 5 and do not use num- 
bers in arising or falling sequence. e.g. 35-50-75 not os good o combination os 


§4-38-72. 
5. Using the changing index, 1, diol the existing combination os explained 
in paragraphs 1-2-3 above. 
4 9 The lock leaves the factory with all 3 numbers of the combination set 


rig, 2 on 50. When setting combination for the first time: Tur diel LEFT 
#ING OW KEY PASSES THR stopping when 50 is aligned with the changing index 1, the FOURTH time. 


SLOT IN LOCK PLATE 
6. Hold the dial with the last number at the changing index, 1, and insert 
the changing key in the key hole in the bock of the lock (see Figure 2). 
Insert the key until the wing is entirely inside the lock end comes to a 
positive stop (see Figure 2). 
7. Term key one quorter turn to the LEFT (see Eiqure 3). With the 
changingkey in this position, turn the diol 10 the CEFT, stopping when 
the first number of the newly selected combination aligns with the 


changing index, |, the FOURTH time. 
linnneennnr -™~ 
v6.3 B. Turn dial to the RIGHT, stopping when the second number is aligned 


with the changing index, J, the THIRD time. 

9. Turn the diol to the CEFT, stopping when the third number is aligned 
with the changing index , J, the SECOND time. Holding the diel in this 
position, turn the changing key back to the RIGHT and remove it (see 
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Figure 4). The new combination you have chosen is now set in the lock. ie QO be 

CAUTION fe fo) 4 
BEFORE CLOSING AND WORKING THE UNIT, ¥sz “Wt 
Coo” A Try the mew combination several times, using the? index. a z 5 E> -3 
WARNING: NEVER INSERT THE CHANGING KEY IN THE LOCK WHEN THE COVER IS rd =») 3 
REMOVED. ALWAYS BE CERTAIN THAT THE WING OF THE CHANGING KEY IS ENTIRELY 8 ees, = 2 
WITHIN THE LOCK [FIGURE 2} BEFORE TURNING KEY. s SS “43 


IF AN ERROR HAS BEEN MADE IN SETTING A NEW COMBINATION, we suggest that on 
occredited locksmith be called. If this is not possible, do the followsng: 
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Fig. 7 


Parts Breakdown 


A. Remove the two screws on the back of the lock which hold the cover (changing key may & = £ 
be used as o screw driver). Remove cover. i 3 
B. Using o straightened paper clip or similar instrument, insert it in the squore keywoys ge- (e ) SY 
or in the square slots in the wheels. Rotate eoch wheel until all the slots ore in 32 =) z 

F 


perfect alignment and the square keyways ore directly over a small hole in the bottom 
of the case. Replace cover and insert change key. Replace screws. 


0) 


C. Follow directions for setting the new combination as indicated in paragraphs 7 through 9 
above. 


ORE CA 
e 
7» 
SPUNE wy 


ATION CHANGE of 
= r ' 

covee sceews | 
= 0° 


10 


11 


12 


How The Mechanism Works 


Fig. 


In the above photograph (Figure 8) the combination has 
been dialed and the dial returned to the drop-in position. 
With the gates of the 3 wheels lined up like this, the fence is 
free to drop in, allowing the nose of the lever to engage the 
drive cam. 
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With the mechanism in the configuration of Figure 8, a 
clockwise turn of the dial will retract the bolt. Note: With 
the cover removed it is necessary to manually disengage the 
relock lever before retracting the bolt. (See Fig. 9.) 
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Our first exercise will show you why it is possible to 
manipulate this lock. Please refer to Figure 10 on page 17. 

With the cover plate still removed, look at the lock 
mechanism. Move the dial and wheels so all the gates (b) are 
away from the fence (c). In this position the lever nose (d) 
contacts the drive cam (a), holding the fence from contacting 
the wheels. 

Now rotate the dial & drive cam, without moving the 
wheels, until the dorp-in position is reached. The lever is now 
lower and the fence contacts the wheels. 

Any variation in wheel diameters will vary the amount 
that the lever nose protrudes into the drop-in opening of the 
drive cam. Any differences in the lever travel can be read on 
the dial by turning it to a contact point and taking a reading. 

We will now study another characteristic that makes 
manipulation possible. The lever (e) pivots on a shoulder 
screw (f). To permit it to freely pivot there must be clearance 
between the hole in the lever and the diameter of the screw. 
This clearance also allows the lever to have some sideways 
wobble. 

We will now demonstrate just how this helps in our 
manipulating technique. 

Again, set up the lock mechanism with all gates away 
from the fence, with the lever nose (d) in the drop-in opening 
of the drive cam, and the fence resting on the wheels. With 
this set-up take a reading on both contact points as shown in 
Figures 11, 12, 13 and 14. Write these reading down. 

Now, with your finger or a small screwdriver, rotate the 
3rd wheel only until its gate aligns with the fence. You 


should now be able to visually detect the lever twisting 
slightly, allowing the nose to drop a little further into the 
drive cam opening. 

Take another set of readings on the contact points and 
compare with your first set. One will be lower and the other 
higher. Usually the contact point as shown in Figures 13 and 
14 will prove to be the best to use for manipulation. 
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Fig. 10 


How A Contact Point Reading 
Is Made 


The photograph in Figure 11 shows one of the two 
contact points on this lock. This particular set-up gave a dial 
reading of 7 3/4. (See Figure 12) The fence is resting against 
the wheels. If the fence were to drop deeper into the wheels 
it would result in a higher reading on the dial, perhaps 7 7/8 
or 8. 


The dial shown in Figure 12 indicates 7 3/4. The tech- 
nique of manipulation is dependant upon you training your 
eye to detect differences as small as 1/8 of a dial division. 


The photograph (Figure 13) shows the other contact 
point for this lock. The lever is resting on the wheels as it was 
in Figure 11. This time the dial was turned clockwise to reach 
the contact point. The dial now reads 15. If the lever was to 
drop deeper the dial reading would be lower, perhaps 17 7/8. 

Usually this contact point will give a better reading than 
the other point. 

The dial shown in Figure 14 indicates 15. First train your 
eye to read 1/2 of a division, then 1/4, and next 1/8. If you 
really try, it is possible to detect 1/16 of a division difference. 
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Fig. 12 Fig. 14 
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Manipulation Procedure 


The first portions of these exercises are done with the 
cover plate removed from your lock. This will better enable 
you to study what is happining in the mechanism as you do 
these exercises. 

After you have studied the lock with the cover plate 
removed and feel competent at finding the contact points, 
you should proceed to learn how to determine the number of 
wheels the lock contains. 

The drawing in Figure 15 illustrates how the dial is 
connected directly to the drive cam. After one complete 
turn, it contacts the 3rd wheel and starts it turning. Another 
complete turn and the 3rd wheel contacts the 2nd wheel and 
starts it turning. On the third and last tum the 2nd wheel 
contacts the Ist and now we have all 3 wheels, drive cam and 
dial turning as a unit. 

Now, looking at just the dial, turn it at least 4 times to 
the right stopping at -0-. Now turn left to 90, then procede 
quickly past -0-. As you pass -0- you should both hear and 
feel the drive cam as it contacts the 3rd wheel. Continue 
turning to the left, again to 90, then quickly past -0-. You 
should have felt the 3rd wheel contact the 2nd wheel. Repeat 
this procedure again and you should feel the 2nd wheel 
contact the Ist wheel. 

In this lock, the preceding procedure, repeated the fourth 
time, will not produce any feel or sound as the dial passes -0-. 
This is the indication of a 3 wheel mechanism. 

The whole idea is to repeat the turning past -0- until no 
more wheels are indicated. It is of prime importance in 
manipulating to know how many wheels the lock contains. 
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Drive Cam 


Fig. 15 
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Making A Graph For The 
Ist Number 


At this stage you should feel competent to proceed to the 
actual manipulation procedure. If so, install the cover plate 
on the lock case and have someone else reset the combination 
so you do not know the numbers. Follow the changing 
instructions that came with your lock or refer to the chang- 
ing instructions given earlier in this book. 

Obtain some graph paper ruled similar to the sample 
graph shown in this book. We will be recording a contact 
reading every 2 1/2 numbers so your graph should accom- 
modate 40 such readings. 

In our sample graph we used the contact point as describ- 
ed for Figure 13. On our dial this gave a reading near 65, The 
drive cam can be keyed to the spindle in 4 different positions 
and your dial might read one of 4 different numbers, all 90° 
apart on the dial 

Begin by turning the dial left at least 4 times until all the 
wheels are turning. Stop at -0-. Turn right to the contact 
point and record the dial reading. 


Turn back left, past -0-, stopping at 2 1/2. 

Turn right to contact point and record reading. 
Turn back left past 2 1/2, stopping at 5. 

Turn right to contact point and record the reading. 


Repeat until you have moved the wheels one revolution 
to the left, recording the contact point every 2 1/2 numbers. 

When going past the contact point you will have only a 
short distance to turn right for a contact point reading. When 
we reached 67 1/2 it was only necessary to turn right approx- 
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imately 2 1/2 numbers. 

Study the sample graph for finding the first number, 
Note that it indicates one low area in the wheel assembly 
between 10 and 20, a sharp decline at 55, and a moderate 
decline at 42 1/2. This proves to be very revealing in light of 
the fact that the lock combination was set to 43 — 82 — 56. 

This graph indicates that very near 55 there could be a 
gate position for one of the 3 wheels. 

We now make a “magnifying graph”? to more closely 
examine this particular area, (See the lower line on the 
sample graph) Here, we want to examine the entire area 
between 52 1/2 and 57 1/2. Using the procedures outlined 
earlier, we repeat on numbers 52 through 58 to get a more 
precise reading. This graph now shows 56 to be a gate posi- 
tion for one of the wheels, At this stage we don’t know 
which one, 


To find out which wheel is indicating we use the follow- 
ing process of elimination: 


Turn left at least 4 times, stopping at 56. 


Turn right one turn, picking up the 3rd wheel at 56 and 
carry it past 56 about 10 numbers to approximately 46. 


Turn left to the contact point and take a reading. 


In this case our reading was 65 1/8 as opposed to 64 3/4, 
which means the 3rd wheel was the one indicating. 

If the contact point still indicated low (64 3/4) we could 
have assumed that either the Ist or 2nd was the one indicat- 
ing. The procedure then is the same as we just did, only, after 
picking up the 3rd wheel, turn one more revolution to the 
right and pick up the 2nd wheel, also. Carry both the 3rd and 
2nd wheel beyond 56 to 46. Turn back left to the contact 
point and take a reading. This time a high reading would 
mean that the 2nd wheel was the one indicating. If the 
reading was still low, then the 1st wheel is the one indicating. 

Retuming to our sample first number graph, we have 
determined the last combination number to most likely be 


56. Now, we must make another graph to plot the readings 
on the 1st and 2nd wheels, 
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GRAPH FOR FINDING FIRST NUMBER 
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Making A Graph For The 
2nd Number 


We, now, want to read the 1st and 2nd wheels every 2 
1/2 numbers with the 3rd wheel always set to the combi- 
nation number we just determined (in this case 56). 


Turn right at least 4 times and stop at -0-. 


Tum left 1 tum, picking up the 3rd wheel at -0- and stop 
at 56. 


Turn right to the contact point and record the reading on 
your second number graph. 


Repeat the above procedure until you have completed a 

graph of every 2 1/2 numbers around the dial. 

Our sample second number graph has a pronounced dip 
at 82 1/2 so we now do another “magnifying graph”’ of this 
particular area just as we did on our first graph. The graph 
now shows 82 to be the best indicating number. 

We still don’t know if the 1st or 2nd wheel is the one 
indicating 82. We must determine this in a similar manner as 
we did for our first number. 

In the following process of elimination we will set the 1st 
wheel on 82, move the 2nd wheel off of 82 and set the 3rd 
wheel to 56. If our contact point reading is still low then the 
1st wheel is indicating. If the reading is high then it is the 2nd 
wheel indicating. Proceed as follows: 


Turn the dial at least 4 times to the left, stopping at 82. 


Turn right one turn, pick up the 3rd wheel at 82 and 
continue right one more turn where we now pick up the 
2nd wheel at 82. The 2nd wheel is carried past 82, 
approximately 10 numbers, to about 72. 
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GRAPH FOR FINDING SECOND NUMBER 
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Turn left one turn where we pick up the 3rd wheel at 72 
and continue on to 56. 


Tum right to the contact point and take a dial reading. 


In the case of our sample graph it was the 2nd wheel that 
proved to be the one indicating 82. We now know that the 
second combination number is 82 and the last one is 56. 

The first number is now found by simply trying every 2 
1/2 numbers as a possible 1st number and following through 
with 82 and 56 for the second and third numbers. Proceed as 
follows: 


Turn the dial at least 4 times to the left, stopping at -0-. 


‘Turn right past 82 two turns and stop on 82 the third 
time. 


Tur left past 56 and stop on 56 the next time. 


Turn back right to the drop-in position. Quickly twist the 
dial between the 2 contact points. In cases where the combi- 
nation is close but not quite on, this will tend to work the 
fence into the gates. 

Repeat this procedure, only this time set the first number 
on 2 1/2. Continue dialing this combination, advancing the 
first number 2 1/2 numbers each time until the lock opens. 

The 3rd wheel will usually indicate first. If the 2nd 
wheel should indicate first, place it on the number indicated 
and make a graph on the 3rd wheel. 

If the 1st wheel indicates first, place it on the number 
indicated and make a graph on the 2nd and 3rd wheels 
together. With the 1st wheel indicating first, the 2nd wheel 
will most likely be the next to indicate because the fence will 
be tilting slightly lower toward the 1st wheel. 
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Manipulation Proof Locks 


The term “manipulation proof’? is sometimes a mis- 
nomer, the same as the term “pick proof.’’ Manufacturers 
choose these descriptions because they obviously have more 
sales appeal. A better description might be ‘‘manipulation 
resistant.”’ 

A manipulation resistant combination lock is a lock 
where the manufacturer has: 


1. Tightened up manufacturing tolerances. 


2. Added mechanical features to prevent the reading of 
contact points. 


3. Added mechanical features to cause false sounds or 
feel. 


These additions do not always make the lock totally 
manipulation proof. However, they sometimes make the job 
so slow and difficult that manipulating becomes impractical. 

We shall examine one truly manipulation proof lock a 
little closer. The one chosen is a Sargent & Greenleaf 
T8415MP x D387 x DR5. This lock is a “‘city cousin” of the 
lock you have been practicing with. 


The only difference in the outward : 
appearance of this lock is the small ~~ 
pointer knob in the center of the dial. 
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Study the photographs in Figures 16, 17 and 18. The 
main physical difference is in the drive cam. The drive cam 
we were working with was a simple, one piece affair. This 
cam has 2 moving parts plus a spring added. We will call these 
parts — the inner slide (a), and the outer slide (b). These 
slides are actuated by a shaft extending out through the 
center of the spindle to a small pointed knob loc 
center of the dial knob. 

This lock is normally opened by dialing the 
turning the dial to -0- (the drop-in position), and turning the 
pointed knob to the right, This withdraws the inner slide 
exposing the drop-in opening in the drive cam. The fence 
drops into the gates, allowing the lever nose to engage the 
drive cam. A clockwise tum of the dial will withdraw the 
bolt (See Figure 17). In Figure 18 the outer slide h 
manually forced down to reveal the withdraw 


ated in the 


combination, 


as been 
n inner slide. 
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Figure 16 shows the cam slides in their relaxed ~~ 
You will note that the inner slide (a) forms'a corem - spe 
flush with the outer diameter of the cam, The ise inte 
now has a smooth surface to ride on and the contact p¢ 
can nites a in Figure 18 and ore . ar’ 
the photograph in Figure 16. You will notice pea es = 
has all the features for contact point reading ps ne me) ne 
hidden by the inner cam slide (a). The outer slide $e ips 
that matches a radial groove cast into the ee ate am 
shown). This restricts the actuation of the cam slide meché 
nism except then the dial is set on -0-. came aac 
This lock could be manipulated very mane eh Ate 
practice lock with one main exception. To gest Sa im es 
cam and what could be contact points you must re ee - l 
and withdraw the inner cam slide with the pointed kn 


Fig. 17 
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the center of the dial. You could now tum the dial counter- 
clockwise and “‘feel’’ a contact point if it were not for yet 
another feature of this lock — the radial groove in the cover 
plate restricts dial rotation by means of the tab on the outer 
slide. This restricted dial rotation, while sufficient to with- 
draw the bolt when the proper combination has been dialed 
does not allow the nose of the lever to touch the normal 
contact points. 
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Summation 


The purpose of this manual has been to teach the basics 
of manipulation, Therefore, we have purposely kept to one 
type of lock and manufacturer for simplicity and ease of 
teaching. 

Our recommendations are for you to keep up your 
practice on this one lock until you feel totally competent of 
your manipulation ability. Have someone else change the 
combinations for you and manipulate again. After thorough 
practice with this lock you may wish to obtain locks of other 
manufacturers and design to study and practice on. 

You will find that different manufacturers utilize differ- 
ent mechanism designs which in turn demand different 
manipulation techniques. To have covered all types would 
have created a lengthy, complicated and costly manual. 

It is our belief that anyone who becomes proficient at 
manipulating a lever-fence type lock will possess the know- 
ledge and ability to apply these techniques to other locks. 

As you progress into actual safe repair and opening you 
might wish to obtain a copy the “Safe & Vault Manual’ 
available from the publisher of this manual. 

Manipulation is a manual skill that places a high demand 
on 3 of your senses hearing, seeing and feeling. Learning 
requires both study and practice. Studying this manual will 
give you the knowledge and practicing will give you the 
ability. 
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Appendix A 


Electronic Stethoscope 


The heart of this electronic stethoscope is the amplifier/ 
speaker. This is a self-contained unit, readily available, that, 
with a slight modification, makes a beautiful unit. Hand- 
somely styled and slightly larger than a package of ciratettes, 
it will slip into your shirt pocket when being used. 

The pictures in figures 21 & 22 show the addition of a 
1/8 inch miniature phono jack. This allows headphones to be 
used. If you so desire you can use the amplifier/speaker unit 
“as is’? by listening to its enclosed speaker. 

The headphones and harmonica mike both come equip- 
ped with 1/4 inch phone plugs. These must be replaced with 
miniature phone plugs. Carefully unsolder the 1/4 inch plugs 
and resolder the new plugs as shown in figure 29. 

The construction of this electronic stethoscope is divided 
into 3 projects: Installing the smaller phone plugs on the 
headphones and mike; Altering the amplifier/speaker unit to 
allow use of headphones; Construction of the pickup unit. 

It is assumed that those building this unit will have 
experience making delicate electronic solder connections, If 
you don’t then you may want to practice some before 
attempting the real thing. One of the most important things 
is to use rosin core solder. This may sound elementary to you 
electronic buffs, but the author has seen complete, expensive 
electronic kits put together with acid core solder!!! Needless 
to say, the complete project ended in a self-corroding mess. If 
you are not sure of the type of solder you have, taste it. 

The amplifier/speaker modification, while somewhat 
delicate, is a simple chore. It requires removing the printed 
circuit board, by removing 3 small screws (see * on figure 
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Fig. 23 


22), removing the black wire from the speaker and soldering 
it to the miniature phone jack as shown in figures 25, 26 & 
27. Two short pieces of hookup wire attached between the 
speaker and the phone jack (see figures 25, 26 & 27), com- 
pletes the modification. Be sure to allow enough length in the 
hook-up wire to facilitate re-installing the circuit board into 
the case. 

The pickup unit is made from two basic components: A 
harmonica mike and a small bakelite box.’ A magnetic clip 
(available in most five & dime stores) is altered by drilling or 
grinding away the rivet holding the clip to the magnet cup. 
The clip is discarded. The hole in the magnet cup may have 
to be enlarged slightly to accommodate a No. 8 - 32 screw. 
The head of the screw will most likely have to be machined 
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Fig. 28 


BE SURE PLASTIC COVER IS ON 
WIRE BEFORE SOLDERING. 
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Fig. 29 
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Fig. 30 
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Fig. 31 


down to a smaller diameter to fit into the hole in the magnet. 
(See * in figure 31) 

Don‘t try to drill out the hole in the magnet. You will 
only end up with a broken magnet and a dull drill bit — take 
the word of one who knows! Machining the head of the 
screw is a better approach and is easily done by chucking the 
body of the screw in an electric drill and rotating the head 
against a file. This ‘Robinson Crusoe” method works quite 
well for such jobs. 

The aluminum cover plate has a hole added to clear a No. 
8 screw (3/16 inch diameter is OK). See figure 31 for the 
approximate location. The plastic box has a 1/4 inch hole 
drilled in one end to take a grommet (see figure 30). The 
exact placement of this hole is not critical. 
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The harmonica mike (This is a special designed crystal 
mike that is adapted to sense vibrations rather that air 
conducted sound), is fastened to the cover plate with: A No. 
8 - 32 screw, 1/4 inch spacer, 2 No. 8 flat washers and a No. 
8 hex nut as shown in figure 28. 

The cover plate can now be attached to the box with the 
original screws. Your finished pickup unit should look like 
figure 31. 


PARTS LIST 

With the exception of the magnet all parts used in the 
construction of this electronic stethoscope were obtained 
from Radio Shack. This was done to give the potential 
builder a “one stop” source of parts. Nowadays there is a 
Radio Shack Store not far from almost anyone. If you don’ 
have one near you then write to: Radio Shack, 2617 West 
7th Street, Fort Worth, TX 76107, and ask for their latest 
catalog. 


Parts Used Part Number 
1. Speaker/Amplifier................... 277 - 1008 
Se Harmonica Mikes 25 656 6 o.e:e:erarere eae osecrere 33-115 
3. Headphones (8 ohm).................. 279 - 200 
Bx BOKGHES BOX 252526 S56) Ss were asmpecereerece 270 - 230 
5. 1/8” Miniature Phone Plug (Pk of 2)....... 274286 
6. 1/8” Miniature Phone Jack Pk of 2 ) Ren 274 - 253 
7. Grommet 1/8” ID (Pk of Assort, sizes)... .64- 3025 
8. Spacer (Pk of Assort. BISOS) esterase 270 - 1393 
9. Magnet (see text) 

10. Misc. — Hardware, hook-up wire & solder. 
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ELECTRONIC STETHOSCOPE ADDENDUM 


Our original electronic stethoscope was designed and 
built in 1975. It was designed entirely around Radio Shack 
components in order that onyone, regardless of where he 
lived, could easily obtain parts, either by visiting one of their 
many stores or by mail order. 

Since that time Radio Shack has discontinued one vital 
component — the harmonica mike p/n 33 - 115. This unit 
was perfect for our stethoscope because it was designed to 
sence mechanical vibrations. With it now unavailable we had 
to go “back to the drawing board’’ and come up with a 
modified pickup unit. : 

Our new pickup unit uses a small crystal lapel mike 
(Radio Shack p/n 33 - 100). No drilling is done on this unit 
as the magnet, mounting plate and mike are all held together 
with epoxy glue. This assembly should be clamped in place 
(see fig. 32) and allowed to setup. A small fillet of RTV is 
now applied all around the edge of the mike, completing the 
assembly. 
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Epoxy Magnet, 
Plate & Mike 
As Shown 
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Fillet of RTV All Around 
Edge of Mike 


Mike 
(Radio Shack 
p/n 33 - 100) 


Fig. 32 
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